Peroxidase-mediated irreversible binding of arylamine carcinogens to DNA in intact polymorphonuclear leukocytes activated by a tumor promoter.
Addition of the tumor promoter phorbol myristate acetate to polymorphonuclear leukocytes results in the oxidation of the arylamine carcinogens; [14C]benzidine, N-[14C]methylaminoazobenzene and [14C]aminofluorene to reactive intermediate(s) that bind irreversibly to the leukocyte DNA. The binding was dependent on oxygen and was decreased by sulfhydryl inhibitors and phenolic antioxidants that inhibit the respiratory burst triggered by the phorbol myristate. Both the binding and the respiratory burst were increased by azide, presumably as a result of intracellular catalase inhibition. However higher concentrations of azide and cyanide prevented binding without affecting the respiratory burst indicating that myeloperoxidase is a catalyst for the binding. Granules isolated from the activated leukocytes and H2O2 catalyzed a cyanide sensitive benzidine binding to calf thymus DNA. Myeloperoxidase and H2O2 also catalysed extensive binding of these arylamines to calf thymus DNA. The leukocytes appear to be a useful model cell for studying one electron oxidation-catalyzed carcinogen activation.